making it the most common procedure performed by neurosurgeons and spine surgeons. 2, 8 Despite the common prevalence of lumbar radiculopathy and surgical discectomy, little is known regarding the factors that contribute to the likelihood of a patient returning to employment postoperatively. Certainly, this is information useful for both patients and providers to understand. In this prospective observational cohort study, we seek to identify these factors in hopes that it may help surgeons with surgical patient selection as well as patient counseling.
Methods

Study Design
A prospective, observational cohort registry study enrolled patients from 13 sites (NeuroPoint-Spinal Disorders [NeuroPoint-SD] registry) over a 1-year period and collected data from unselected patients undergoing lumbar discectomy. The registry also included patients undergoing single-level lumbar fusion for spondylolisthesis, but the focus of this manuscript will be on the discectomy patients. Outcomes were measured and observed over a 1-year period postoperatively. This study was registered with the ClinicalTrials.gov database (http://clinicaltrials. gov), and its registration number is 01220921.
Data Coordination
Institutional review board (IRB) approval of the clinical protocol was obtained, and research contracts were executed for this prospective registry at 13 academic and community sites nationwide in September 2010. Sites were selected based on clinical volume and research experience. All sites had a dedicated clinical study coordinator for data collection and entry. Each site study coordinator also reported weekly to a full-time central project manager who supervised the IRB submission, enrollment, and data management at each site. Patient data were managed at the central coordinating center (Wallace Clinical Trials Center in Greenwich, Connecticut). All patient data were de-identified before transfer from each treating institution to protect patient confidentiality, in compliance with the Health Insurance Portability and Accountability Act (HIPAA). All patient data were entered into a secure, HIPAA-compliant, Internet-based data management platform, the NeuroPoint Alliance, which was developed by Outcome Sciences in conjunction with the American Association of Neurological Surgeons. Enrollment occurred over a 1-year period (September 2010 to September 2011). The study data collection was completed in September 2012.
Data Sources and Measurement
All questionnaires were administered in the outpatient office setting unless the patient was not evaluated in person in the specifically required time frame. In this situation, the questionnaires were mailed to the participants to complete and return to the study site coordinator. Participants completing the questionnaires at home were instructed to call the study site coordinators to address any questions. In addition, site coordinators reviewed the questionnaires for completeness. To incentivize the completion of the study questionnaires, each participant was given $25 for the completion of the outcomes instruments at each time point. Participants were contacted via phone to assess work status, to document any complications during the study period, and to address and complete any missing data from the questionnaires. Each patient who failed to return follow-up questionnaires was contacted 3 times via mail and/ or phone call to ensure maximal patient compliance.
Study Population
Patients 18-80 years old, with symptomatic lumbar disc herniation recalcitrant to noninvasive therapies for at least 6 weeks, were eligible. Patients were excluded for any of the following reasons: 1) history of previous lumbar spinal surgery at the level of disc herniation; 2) significant motor weakness on manual muscle testing of 3/5 or less (such as foot drop) or cauda equina syndrome; 3) cancer, infection, or fracture involving any portion of the spine; and 4) pregnancy. Each site was permitted to enroll up to 25 (unselected) patients within the 1-year study period.
Patients were recruited from 13 sites without regard to sex, race, age, language preference, or socioeconomic status. There was no specific advertising to recruit patients, although the clinical registry was listed with www. clinicaltrials.gov and on most of the participating institutions' clinical research Web pages. All potentially eligible patients were screened by a study coordinator for possible enrollment. A screening log was maintained by a study coordinator at each site. All patients who were eligible and who agreed to participate were asked to sign an IRBapproved consent form to participate in the study. The patient's treatment was not affected in any way by choosing not to participate in the study. return to work after lumbar discectomy outcomes assessment
The primary outcome assessed for this manuscript was whether a patient was employed at 3 months following their lumbar discectomy.
The primary end point of the overall study was the physical function domain from the general health-related quality of life measure: the RAND Medical Outcomes Study SF-36 (36-Item Short-Form Health Survey). 6 A secondary outcome was the percentage of patients who completed all outcome assessments during the 1-year study period at each site as well as the overall study-wide compliance in obtaining patient-reported outcome assessments. It was expected that all sites would have at least an 80% compliance rate for the completion of all outcome questionnaires during the 1-year study period.
Patients completed 1 disease-specific outcome measure, the Oswestry Disability Index (ODI)
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; 1 general health-related quality of life measure, the norm-based SF-36 6 ; and the visual analog scale (VAS) 5 for back pain, all preoperatively and at 1, 3, 6, and 12 months postoperatively. Return to work and complication assessments were completed by an independent study coordinator at each site. Complications included all major adverse events (death, myocardial infarction, pulmonary embolus, infection, cerebrospinal fluid leakage, new neurological deficit [such as foot drop], readmission, and reoperation). Delayed complications (such as reoperation, fusion complications, problems with instrumentation, and deformity) were recorded at 1 year.
Covariates
We collected baseline demographic information including age, sex, insurance type, work status, and baseline health status measures on all patients. Disability status was not collected per se, but patients did classify themselves as "disabled, unable to work," "not working but able to do so," "not working but looking for work," and "working."
Surgical treatment
All patients underwent surgery at the discretion of the surgeon and patient. Patient symptoms (i.e., low back pain vs radiculopathy) were not analyzed. Lumbar discectomy was performed as previously described.
14 Differences in surgical technique (i.e., minimally invasive vs open, extent of discectomy) were not analyzed.
Study Sample Size estimates
Based on the published data for the lumbar discectomy patients from the Spine Patient Outcomes Research Trial (SPORT), 16 we assumed a preoperative value of 30 for SF-36 physical function, with a standard deviation between 23 and 25, and a treatment effect consisting of a 40-to 45-point improvement. To achieve a significant level of 5% in a 2-sided test, we calculated that a sample size of 10 patients per site would be necessary to demonstrate the effectiveness of lumbar discectomy at 80% power, leading to the total sample size estimate for the lumbar discectomy cohort of 100 patients. Of note, the study was designed to have only 10 sites participate, but 13 sites were enrolled as a precaution in the event that any site was unable to complete the IRB/contract process in sufficient time. Some sites completed this process more slowly than others; thus, the inclusion of additional sites allowed the enrollment goal to be attained over the 1-year period. The sample size was increased to 125 patients to accommodate attrition during follow-up. However, enrollment concluded and the analysis was initiated at the end of the 1-year enrollment period, not when 125 patients had been accrued. Sample size calculations were not specifically performed for the analysis of return to work data.
Statistical analysis
A p value < 0.05 was considered statistically significant. Analyses were performed using the statistical program Stata 12.1. Stepwise logistic regression analysis, using a threshold p value of 0.35, was used to identify the predictors affecting a patient's ability to return to work at 3 months postoperatively.
results
Patient Population
A total of 249 patients were screened and 198 were enrolled from 13 academic and community sites (mean 15 patients per site) over 1 year. Of the 198 enrolled patients, 148 had undergone lumbar discectomy and data from their cases were analyzed in this manuscript. The number of patients enrolled in the study from each de-identified center is presented in Table 1 . Fifty patients underwent lumbar fusion for spondylolisthesis and, therefore, were not included in this analysis. The median age of discectomy patients was 45 years, the median body mass index (BMI) was 27.3 kg/m 2 , 49% of patients were female, 2% had diabetes, and 21% were smokers (Table 2 ). Data on duration of symptoms and nonoperative modalities attempted were not collected.
Compliance and Database auditing
Overall, there was 88.3% compliance (site range 25%-97.3%) with patient-reported outcome data collection. The average period of enrollment at each site was 7.5 months. Target enrollment was capped at a maximum of 25 patients per site. Baseline evaluations were completed in all patients (100%). Outcome assessment compliance (followup) was 87.4%, 86.9%, and 83.3% at 3, 6, and 12 months, respectively. There was 96% compliance in obtaining complications data at 30 days. At 1 year, there was 83.3% compliance in completing an independent complications assessment. Four patients did not complete any questionnaires after initial enrollment. One patient died 3 months following surgery, but the death was unrelated to surgery.
return to work A total of 105 patients with disc herniation (70.9%) were working preoperatively. The average time of missed work was 67 days for lumbar discectomy patients.
After we arbitrarily selected the 3-month time point to identify predictors of return to work, 127 of 148 cases were available for analysis. Eighty-five of these patients (66.9%) were working at 3 months postoperatively (of these, 78 were working preoperatively and 7 were not). Of the 42 patients who were not working at 3 months, 31 were not working preoperatively and 11 were. Of the 127 patients with 3-month work status available, 27 were not working preoperatively due to being "disabled, unable to work." At 3 months, 11 of these patients were still "disabled, unable to work," 5 were "not working but able to do so," 4 were "not working but looking for work," and 7 were "working." There were 6 more patients who classified themselves as "disabled, unable to work" at 3 months postoperatively; 3 of these patients were "working" preoperatively, and 3 were "not working but able to do so."
When analyzing for age, sex, BMI, preoperative SF-36 score, preoperative ODI score, presence of diabetes or systemic illness, smoking status, workers' compensation status, and preoperative work status, younger age, male sex, higher preoperative SF-36 score, lower preoperative ODI score, nonsmokers, and patients working preoperatively were more likely to return to work 3 months after lumbar discectomy. This information is displayed in Table 3 .
Logistic regression analysis demonstrated that the only variables to independently predict return to work 3 months after discectomy were male sex and preoperative work status ( Table 4 ). The regression model, however, appeared to be predominantly influenced by preoperative work status, so it was decided to perform a subgroup analysis of only patients who were working preoperatively.
Of the 127 patients available for analysis at 3 months, 89 were working preoperatively. Of these, 78 (87.6%) had returned to work at 3 months, while 11 had not. Of the same variables analyzed above, only age was significantly associated with eventually returning to work (p = 0.049). These results are displayed in Table 5 . In a logistic regression analysis of this subgroup, age continued to be the only statistically significant predictor of postoperative return to work (p = 0.029) ( Table 6 ). Of note, of the 38 patients who were not working preoperatively, only 7 of them (18.4%) were working 3 months postoperatively.
Data available at 6 months and 1 year following lumbar discectomy revealed that, in patients who were working preoperatively, 89.3% had resumed work at 6 months and 93.8% had resumed work at 1 year. In patients who were not working preoperatively, 18.4% were working at 3 months, 22.9% at 6 months, and 45.5% at 12 months. In all lumbar discectomy patients, the percentage of patients working was 66.9% at 3 months, 69.7% at 6 months, and 78.6% at 12 months. These data are represented graphically in Fig. 2 . 
Discussion
In this study, we found that the factors most predictive of a patient's ability to return to work within 3 months following lumbar discectomy are whether he/she was working preoperatively and is of a younger age. Nearly 88% of patients who were working preoperatively were able to return to work at 3 months, while only 18% of patients who were not working did so. The average time of work lost was 2 months. We believe that this is important information to divulge when counseling lumbar discectomy patients.
Few studies thus far have looked specifically at the predictors of return to work following lumbar discectomy. Nearly 2 decades ago, Rompe et al. 11 retrospectively analyzed (via questionnaire) 101 patients at a mean of 10.2 years following their lumbar discectomy. Fortyfour (43.6%) of the 101 patients were working full time in their usual job 1 decade after their discectomy. Of the 57 remaining patients, 9 were working a lighter full-time job and 18 were working part time, yielding a total of 71 working patients (70.3%). Patients working full time in their usual job were significantly younger, less obese, had fewer neurological deficits, had a shorter time from presentation to operation, had undergone fewer reoperations, and were employed in less physically demanding jobs. The primary shortcoming of this study is that it assessed patient employment 1 decade after surgery, whereas patients are presumably more interested in their ability to return to work in the shorter term.
A more recent study carried out in Germany and involving 182 patients analyzed predictors of return to work at 6 months postoperatively in patients who underwent nucleotomy. 7 The predictors of return to work after multiple regression analysis included job satisfaction, preoperative sick leave of less than 6 weeks, and low preoperative pain. Similarly, a prospective Swedish study found that 89% of patients who underwent lumbar discectomy were working in some capacity 2 years after surgery. 13 The factors predictive of return to work at 2 years included a shorter duration of leg pain (less than 6 months) and less time spent on sick leave preoperatively (less than 2 months).
It is important to note that in our total population of 127 patients, only 1 patient was receiving workers' compensation; our subgroup analyses included no patients receiving workers' compensation. Thus, based on this study, it is difficult to draw conclusions on the effect of workers' compensation status on return to work after lumbar discectomy. The recent literature does suggest that patients with workers' compensation claims do have poorer outcomes following lumbar discectomy. The SPORT 1 prospectively analyzed 113 patients with workers' compensation claims and 811 patients without. At the 2-year follow-up, patients not receiving workers' compensation who underwent lumbar discectomy had better outcomes based on SF-36 bodily pain and physical function scores compared with patients also not receiving worker's compensation who were treated nonoperatively. Conversely, in cases involving workers' compensation, patients treated surgically did not have these improved outcomes. A review of 11 subgroup analyses in the SPORT further suggested that patients without workers' compensation claims have better outcomes after either surgical or nonoperative treatment of lumbar disc herniation than patients with workers' compensation claims. 9 Insurance status was not assessed in that study.
The limitations of this study include its relatively small sample size of 148 total lumbar discectomy patients and the short follow-up duration of 1 year. Since overall compliance was 88.3% (and not 100%), there exists the small possibility of confounding bias given a particular site's high or low compliance rate. Since individual surgeons and patients decided upon surgery, imaging studies were not reviewed for this manuscript and so the size, location, and appearance of the disc herniations are unknown, potentially affecting outcomes. Any differences in surgical indications and/or technique that could affect outcomes were also not assessed. However, it should be noted that minimally invasive and open discectomies have not been shown to be significantly different in prior studies. 10 Given that older patients were less likely to return to work, one limitation is the fact that we did not assess whether older patients simply chose to retire. Two important influences of return to work-patients' motivation to return to work and surgeon influence on patients-could not be assessed. Larger scale prospective registries, namely the National Neurosurgery Quality and Outcomes Database (N 2 QOD), will certainly be able to address these limitations in future studies. This NeuroPoint-SD registry was a pilot registry for spine (one of the first of its kind), and the lessons we learned will be applied to larger scale studies in the future.
Conclusions
In this prospective registry study utilizing the NeuroPoint-SD database, the factor most predictive of a lumbar discectomy patient's ability to return to work is whether he or she was working preoperatively. Younger age was also predictive of return to work. This is important information to understand when counseling patients preoperatively. Future, larger studies are likely to provide further information on the predictors of return to work.
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